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Richardson,	 1968,	 1971,	 1976;	 Richardson,	 1956;	 Cope-
land,	 1957;	 Kukalová-Peck,	 1987,	 1997a;	 Kukalová-Peck	
and	 Richardson,	 1983;	 Burnham,	 1983;	 Béthoux,	 2006,	
2007,	2008,	2009;	Béthoux	and	Briggs,	2008:	vide	etiam	Bé-
thoux	 et	 al.,	 2008,	 for	 consideration	of	Kukalová-Peck’s	
hypotheses).		Supplementing	these	more	comprehensive	
works	have	been	various	isolated	records	from	deposits	







Upper	Carboniferous	Pottsville	 Formation,	 primarily	 at	










Formation.	 	 The	 McWane	 Science	 Center	 has	 an	 addi-
tional	insect	comprised	of	the	apex	of	a	small	wing	(very	
roughly	estimated	to	be	the	distal	15–20%).		No	catalogue	
or	 accession	 number	was	 assigned	 to	 the	 specimen,	 al-
though	it	was	accompanied	by	a	paper	label	with	the	an-
notations:	 “Object:	 dragonfly	wing	 /	UCM	No.	 [blank]	
/	Horizon:	 Pottsville	 Fm.	 /	 Locality:	UCM	/	Collected	
by:	Prescott	Atkinson	/	Date:	2008.”		Despite	the	label	at-
tribution	of	“dragonfly”,	the	preserved	portion	(approxi-
mately	8	by	14	mm)	 is	 too	 incomplete	 to	allow	definite	
taxonomic	assignment	of	 this	 fossil	 at	 either	 familial	or	
ordinal	level.		This	specimen	and	those	described	herein	
make	up	 the	only	 insect	 fossils,	other	 than	 ichnofossils,	
currently	 known	 from	 the	 Pottsville	 Formation	 of	Ala-
bama.		The	University	of	Kansas	is	mounting	an	excava-




in	 his	 role	 as	 Vice	 President	 of	 the	Alabama	 Paleonto-
logical	Society	(APS)	and	Project	Manager	for	the	Union	
Chapel	 Mine	 (UCM),	 invited	 our	 review	 and	 study	 of	
these	fossils.	 	He	also	generously	provided	lodging	and	
local	transportation	for	the	authors’	respective	visits,	and	














Key Words:	 Alabama;	 taxonomy;	Pennsylvanian;	 Syntonopterodea;	 Syntonopteridae;	 Ephemeroptera;	
Palaeodictyoptera;	Lycocercidae;	Diaphanopterodea;	Namurodiaphidae;	Megsecoptera;	Ancopteridae;	Pro-
todonata;	Paralogidae.
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specimens	 and	 working	 space	 available.	 	 Dr.	Atkinson	















class	working	 space	and	equipment,	 and	 thereby	made	
the	time	spent	in	their	facilities	efficient,	productive,	and	
pleasant.	 	The	hospitality	and	professionalism	of	all	 the	
above	are	 sincerely	appreciated.	 	 In	 the	 initial	 stages	of	
identifying	 several	 of	 these	 fossil	 wings,	 the	 charac-
ter	 list	 and	 character	matrix	 of	 Prokop	 and	Ren	 (2007),	
were	quite	helpful.		Lastly,	we	are	grateful	to	the	efforts	
of	Dr.	Carsten	Brauckmann,	Dr.	 Jakub	Prokop,	Dr.	 Jörg	
Schneider,	and	Dr.	Kirsten	 Jensen,	 the	 last	as	editor,	 for	
constructive	input	and	important	contributions	that	sig-






The	 insect	 fossils	 described	 in	 this	 paper	were	 col-
lected	 from	 the	 Early	 Pennsylvanian	 (Westphalian	 A)	
Pottsville	 Formation,	 Mary	 Lee	 coal	 zone,	 in	 northern	
Alabama	from	localities	associated	with	strip	mines.		All	
the	sites	are	in	the	Black	Warrior	coal	basin	(Murrie	et	al.,	
1976);	 two	are	 in	Walker	County	and	one	 in	Tuscaloosa	
County	(Fig.	1).	 	Most	of	the	fossils	are	from	the	former	
Union	Chapel	Mine	in	Walker	County,	a	reclaimed	mine	
site	 now	 preserved	 as	 the	 Steven	 C.	 Minkin	 Paleozoic	
Footprint	 Site,	 a	 Carbonifereous	 plant	 and	 ichnofossil	
(invertebrate	and	vertebrate	trackway)	lagerstätte	known	
for	producing	large	numbers	of	high	quality	fossils	(Buta	






























All	 specimens	 were	 photographed	 with	 a	 digital	
macro	 camera	 (Casio	 Exilim	 EX-FH20)	 and	 all	 except	
UCM2368	and	2369	were	scanned	at	1200–2400	pixel-per-
inch	 resolution	 using	 a	 Hewlett-Packard	 flat	 bed	 scan-
ner.	 	 In	 addition,	 photomicrographs	 using	 a	Nikon	 990	









followed	 is	generally	 that	of	Grimaldi	and	Engel	 (2005)	
except	as	noted.	
MATERIALS	AND	METHODS
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SYSTEMATIC	PALEONTOLOGY
SUpeRoRdeR ephemeRopTeRida peaRSe, 1947
Herein	we	use	Ephemeropterida	 in	 the	 sense	 of	 in-
cluding	 Syntonopterodea	 (Syntonopteridae),	 Permo-
plectoptera	 (Protereismatidae),	 and	Ephemeroptera,	 but	
not	Triplosoboptera	 (Triplosobidae)	as	 its	affinities	with	
Palaeodictyopterida,	or	as	a	node	between	Ephemerop-












left	 forewing	missing);	 ScP	 terminates	on	 costal	margin	
approximately	one-quarter	wing	 length	basad	apex;	RA	
unbranched;	RP	forking	beyond	midwing;	hind	wing	RA	
and	MP	 briefly	 contiguous	 (but	 not	 fusing)	 basad	 one-
quarter	 wing	 length;	 MA	 forking	 basad	 midwing,	 MP	
forking	distad	 to	MA	fork;	CuA	forking	one-third	wing	
length;	CuP	unbranched	(Fig.	2);	 left	 forewing	CuP	and	
AA1	 in	 contact	 at	 one-fifth	 wing	 length;	 anteriormost	
branch	AA	 terminating	 on	 posterior	 margin	 near	 mid-
wing;	intercalary	veins	between	terminal	branches	of	lon-
gitudinal	veins,	especially	numerous	near	wing	apex.
Etymology.—The	 new	 genus-group	 name	 honors	
Charles	 Darwin’s	 humanity	 by	 remembering	 his	 sec-
ond	child	and	youngest	daughter,	Anne	Elizabeth	“An-
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death	broke	her	 father’s	heart:	“We	have	 lost	 the	 joy	of	
our	household,	and	 the	solace	of	our	old	age:	 she	must	
have	known	how	we	loved	her;	oh	that	she	could	know	
now	 how	 deeply,	 how	 tenderly	we	 do	 still...”	 (Charles	
Darwin,	30	April	1851:	Keynes,	2001).
Discussion.—Anniedarwinia	 is	 much	 more	 slender	
than	 Lithoneura	 Carpenter,	 1938,	 the	 only	 other	 genus	
for	 which	 a	 nearly	 complete	 wing	 is	 available	 (length	
to	width	ratios	of	2.4	for	L. mirifica Carpenter,	1944	hind	
wing,	3.0	 for	A. alabamensis	new	species	 right	 forewing,	
2.9	for	A. alabamensis	new	species	left	forewing).		The	only	
syntonopterid	for	which	portions	of	both	fore	and	hind	
wings	 are	known	 is	Lithoneura lameerei	Carpenter,	 1938,	





Fig.	2.	 	Anniedarwinia alabamensis	new	genus	and	species	(Syntonopterodea:	Syntonopteridae).	 	Reconstruction	of	venation	of	left	and	right	
forewings	of	holotype	(UCM	1076a);	veins	identified	and	convexity	(+)	or	concavity	(–)	(wing	in	dorsal	aspect)	noted.











neura,	while	 this	vein	 is	 straight	 in	Anniedarwinia.	 	This	
latter	trait	is	more	similar	to	Anglolithoneura	Prokop,	Nel,	
and	Tenny,	2010,	from	which	Anniedarwinia	differs	in	the	


















Description.—Both	 wings.	 ScP,	 RA,	 RP,	 and	 ante-
rior	branch	of	MA	straight,	parallel	and	equally	 spaced	
roughly	3	mm	apart	at	midwing;	true	veins	and	interca-
lary	 veins	 fairly	uniformly	 spaced	 along	posterio-distal	
margins	 of	 wing;	 no	 crossveins	 preserved	 (Figs.	 2–4).	


























wing	 length,	 portion	 of	 CuA	 beyond	 50%	wing	 length	






tal	 one-quarter	 of	wing;	 left	 forewing	maximum	width	
between	30	and	50%	wing	 length,	 right	 forewing	about	











Etymology.—The	 specific	 epithet	 is	 taken	 from	 the	
State	 of	 Alabama,	 from	 which	 the	 type	 material	 origi-
nates.
 SUpeRoRdeR palaeodicTyopTeRida peaRSe, 1936




Type species.—Pharciphyzelus lacefieldi Beckemeyer	
and	Engel	new	species.
Diagnosis.—Forewing	(based	on	the	expanded	area	
between	 ScP	 and	 the	 costal	margin	 in	 the	 basal	 half	 of	
the	wing)	with	R,	M,	and	Cu	all	branching	in	basal	third	
of	 wing	 and	 ScP	 extending	 beyond	 midwing	 (incom-
pletely	preserved	but	based	on	coarse	and	position	ScP	
likely	extends	nearly	to	wing	apex);	pronounced	bend	in	
stems	 of	main	veins	 near	 base;	R	 branching	 just	 distad	
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branching	 of	 M	 (Fig.	 5A);	 RP	 branching	 beyond	 wing	
midlength	(Fig.	5A);	MA	unbranched,	origin	of	MA	near	
and	 basad	 first	 branch	 of	MP;	MP	 area	 triangular	 and	





anastomosing	 but	 not	 reticulate	 as	 in	 true	 Breyeriidae	




for	 the	 convex	 ridge	 in	 the	membrane	of	 the	wing	 that	




lished	 by	Handlirsch	 (1906b)	 to	 contain	 several	 species	
of	insects	from	the	Upper	Carboniferous	of	Commentry,	
France,	 and	was	 later	 revised	by	Kukalová	 (1969),	who	
noted	 that	 “...the	 families	 Homoiopteridae,	 Breyeriidae	
Fig.	3.		Photomicrograph	of	holotype	(UCM	1076a,	part)	of	Anniedarwinia alabamensis	new	genus	and	species	(Syntonopterodea:	Syntonopteri-
dae)	(PV2005.7.2.252.1).
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[Handlirsch,	1906b],	Graphiptilidae	[Handlirsch,	1906b],	
and	 Lycocercidae	 [Handlirsch,	 1906a]	 form	 a	 phylo-
genetic	 unit...”	 	 She	 also	 stated	 that,	 unlike	Breyeriidae	













Richardson	 described	 Mazonopterum wolfforum	 and	 as-
signed	it	to	Homoiopteridae;	the	species	had	CuA	simple,	
but	the	authors	did	not	comment	on	having	therein	com-
promised	 one	 of	 the	 distinguishing	 characters	 between	
Lycocercidae	 and	Homoiopteridae.	 	 In	 that	 same	paper	
they	 synonymized	Roechlingia hitleri Guthörl,	 1933	 [cor-
rected	 from	 “Röchlingia”	 to	Roechlingia	 by	 Brauckmann	
and	Becker,	 1992]	with Scepasma gigas	Handlirsch,	1911;	
the	holotype	of	R. hitleri had	a	simple	CuA	and	by	impli-
cation	Scepasma	would	have	shared	 this	character;	 later,	






terid.	 	He	placed	Scepasma	 in	family	 incertae sedis,	based	
on	 the	holotype’s	 fragmentary	nature,	 apparently	miss-






scribed	 (Mazonopterum wolfforum,	 Larryia osterbergi,	 and	
Turneropterum turneri):	an	anal	brace	comprised	of	a	con-




























Mazonopterum,	 Pharciphyzelus	 new	 genus	 has	 a	 shorter	

































M;	 anterior	 branch	 of	 CuP	 following	 a	 sinuous	 course	
initially,	 diverging	 from	 CuA,	 then	 converging	 toward	
CuA	at	posterior	wing	margin;	anal	veins	numerous	and	
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Type species.—Camptodiapha atkinsoni	 Beckemeyer	
and	Engel	new	species.




with	M	but	 veins	 do	 not	 coalesce	 (presence	 or	 absence	
of	crossvein	unknown	because	of	defect	in	rock	surface:	





branches	preserved;	 all	 branching	of	 longitudinal	 veins	








“flexible”),	 in	reference	to	 the	sharply	bent	 longitudinal	
veins	MA	and	CuA,	and	the	suffix	diapha,	from	the	family	
name.		The	name	is	feminine.
Discussion.—The	 family	 Namurodiaphidae	 is	 rare	
and	 heretofore	 known	 only	 from	 a	 single	 specimen,	
Namurodiapha sippelorum	 Kukalová-Peck	 and	 Brauck-
mann,	 1990.	 	 The	 holotype	 is	 a	 nearly	 complete	 insect	














it	 in	Diaphonopterodea.	 	However,	 the	 trimerous	 tarsi,	
absence	of	an	archedictyon,	and	simple	MA	support,	as	






Description.—Hind	 wing	 (determined	 by	 straight	
anterior	margin	of	wing),	71.7	mm	preserved	length,	74	














in	 distal	 quarter	 of	wing;	MA	unbranched,	 terminating	











tal	 to	 forking	missing;	preserved	portions	of	 anal	veins	
branched;	 crossveins	 faint	 and	 poorly	 preserved,	 but	
straight	and	not	reticulate.		Counterpart	comprising	dis-
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Holotype.—WSC#MSC9334	 (UCM3045),	 McWane	
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the	distal	60%	of	wing	lacking	anterior	margin	and	with	
a	thin	layer	of	matrix	covering	the	details	of	wing	vena-
tion	and	membrane	over	all	but	 the	central	 third	of	 the	
wing	 (Fig.	 6C);	 specimens	 on	 thin	 slab	 of	 rock	 roughly	
2	mm	thick	that	was	found	in	association	with	tetrapod	
trackways;	Pottsville	Formation	(Pennsylvanian),	Union	
Chapel	Mine,	Walker	 County,	Alabama;	March	 2005,	 P.	
Atkinson	collector.		
Etymology.—The	specific	epithet	 is	a	patronym	rec-
ognizing	Dr.	 T.	 Prescott	Atkinson,	 collector	 of	 this	 and	
several	 other	 insect	 specimens	 from	 the	 Union	 Chapel	










olate;	 almost	 equally	 broad	 to	 slightly	 tapered	 beyond	
wing	 midlength;	 apex	 broadly	 rounded	 to	 slightly	 ta-




CuA	 simple;	 RP,	MP,	 and	CuP	 branched;	 costal	margin	
nearly	straight	but	briefly	convex	basal	to	or	at	wing	mid-
length;	 crossveins	numerous,	 forming	 intercalary	veins;	
posterior	margin	of	wing	sinuous	to	mildly	undulate.
Comments.—The	 family	 Ancopteridae	 was	 estab-
lished	by	Kukalová-Peck	 (1975)	 for	 the	Lower	Permian	
genus,	Ancoptera	 Kukalová-Peck,	 1975,	 from	 the	Mora-
vian	 Obora	 deposits.	 	Ancoptera	 is	 much	 broader,	 less	
slender,	 and	 has	 a	 straighter	 and	 less	 concave	 costal	
margin	and	a	much	more	undulatory	posterior	margin	
than	Agaeoleptoptera.	 	The	major	venational	 characteris-
tics	 listed	 in	 the	 familial	 diagnosis	 are	 consistent	with	









range	 and	 temporal	 extent	 of	 the	 family.	 	 If	 additional	
material	is	found	in	the	future,	this	assessment	may	have	
to	be	revisited.
key To geneRa of ancopTeRidae
1.	 Wing	 long	 but	 only	 slightly	 narrow,	with	 broadly	

























Scientific PaPerS, natural HiStory MuSeuM, tHe univerSity of KanSaS14
wing,	posterior	margin	slightly	sinuous	(Fig.	8A);	costal	
margin,	ScP,	and	RA	all	parallel	and	very	close	together	
distally;	 RP	 apparently	 separating	 from	 RA	 at	 extreme	
base	of	wing,	RP	with	 three	 terminal	branches;	RP	and	
M	contiguous	proximally	(Fig.	8A);	stem	of	M	very	short;	
MA	and	CuA	 simple	 (Fig.	 8A);	MP	and	CuP	branched;	
intercalary	veins	in	radial	and	medial	fields.








Description.—Preserved	 length	 80	 mm,	 estimated	
total	 length	 83	mm;	 preserved	width	 11.8	mm;	 ratio	 of	
length	 to	width	 7.0,	 placing	 it	 in	 association	with	most	
slender	of	fossil	wings	(Kukalová-Peck,	1975);	maximum	
wing	width	 just	distal	 to	 one-quarter	wing	 length,	 cos-
tal	margin	with	noticeable	 convexity	 just	 basal	 to	wing	
midlength;	 posterio-basal	 portion	 of	 wing	 absent,	 but	
impressions	 of	 shape	 visible	 on	matrix	 of	 part	 indicate	
base	of	wing	to	be	broad	rather	than	petiolate	(Fig.	8.1);	





RP	 contiguous	with	M	 in	 basal	 10%	 of	wing	 (Fig.	 8A);	
portion	of	RP	from	40%	wing	length	to	about	70%	wing	
length	not	preserved,	branching	of	RP	not	preserved,	but	












(Fig.	 8B)	 /	 PV2005.0007.0260.002	 (UCM2369)	 (counter-
part)	 (Fig.	 8C),	 University	 of	Alabama	Natural	History	
Museum,	Tuscaloosa,	Alabama;	nearly	complete	wing	on	
large	slabs	(approximately	30	by	40	cm)	that	also	contain	




















Description.—Distal	 half	 of	 forewing	 (basal	 half	 of	
forewing,	hind	wing,	body	unknown):	preserved	length	














Holotype.—PI1988.001.001	 (Fig.	 9B);	 Alabama	 Mu-
seum	of	Natural	History,	University	of	Alabama,	Tuscalo-
osa,	Alabama;	single	wing	(no	counterpart)	representing	
forewing	 (on	 basis	 of	maximum	 convexity	 of	 posterior	
margin	near	wing	midlength)	 in	ventral	aspect,	extend-
ing	 from	 just	 distal	 of	 branching	 of	RP	 to	 near	 apex	 of	
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with	 specimens	 recorded	 from	 the	 Permian	 of	 Kansas,	
and	 the	 Carboniferous	 of	 Rhode	 Island,	 Illinois,	 and	
now	Alabama.	 	 Recently,	Nel	 et	 al.	 (2009)	 reported	 the	
first	paralogid	from	Europe,	describing	the	new	species	
Paralogopsis hispanicus,	 from	Cordoba,	 Spain.	 	 The	 fam-
ily	 Paralogidae	 was	 established	 by	 Handlirsch	 (1906b)	
for	the	genus	Paralogus	Scudder,	1893,	to	which	he	added	
his	genus	Paralogopsis	Handlirsch,	1911,	a	few	years	later.	
Carpenter	 (1931)	 subsequently	described	 the	genus	Oli-
gotypus,	 and	many	 years	 later	 newly	 circumscribed	 the	
family,	relegating	Paralogopsis longipes	Handlirsch,	1911	to	
family	Incertae sedis	 (Carpenter,	1960,	1992c).	 	Carpenter	
(1960)	also	provided	corrections	to	portions	of	Scudder’s	













50	mm	long	and	11	mm	wide,	about	a	 third	 the	 size	of	




in	O. tuscaloosae	 and	 in	Paralogus	 versus	at	more	nearly	
acute	 angles	 in	O. tillyardi	 and	O. makowski	 Carpenter	
and	Richardson,	 1971;	 thus	 the	 terminations	of	 the	 lon-
gitudinal	 veins	 in	O. tuscaloosae	 are	more	 basal	 than	 in	
O. tillyardi and	O. makowski.		It	should	be	noted	that	Nel	
et	 al.	 (2009)	 recently	 revised	 the	 Permo-Carboniferous	
griffenflies,	and	questioned	the	placement	of	O. makowski	
in	Paralogidae;	they	did	not,	however,	definitively	assign	
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have	 established	 a	new	genus	 for	O. tuscaloosae.	 	How-




















from	the	deposit	 in	Alabama.	 	Although	 insects	are	not	
abundant	in	the	deposit,	continued	excavation	likely	will	
reveal	 additional	 diversity,	 particularly	 primitive	 Ne-
optera,	 and	perhaps	 including	Paoliidae,	putatively	 the	
















is	 considerable	 for	 their	 broader	 implication	 to	 under-
stand	Late	Paleozoic	insect	diversity	and	distributions.
LITERATURE	CITED







Pterygota;	Odonata)	 unter	 besonderer	 Berücksichtigung	 der	
Phylogenetischen	Systematik	und	des	Grundplanes	der	*Odonata.	
Petalura,	Special	Volume	2:	1–402+[i].
Beckemeyer,	R.J.,	 and	 J.D.	Hall.	 2007.	The	entomofauna	of	 the	Lower	
Permian	fossil	insect	beds	of	Kansas	and	Oklahoma,	USA.	African	
Invertebrates	48(1):	23–39.
Béthoux,	O.	 2006.	 Revision	 of	Cacurgus	Handlirsch,	 1911,	 a	 basal	
Pennsylvanian	Archaeorthoptera	 (Insecta:	Neoptera).	Bulletin	of	
the	Peabody	Museum	of	Natural	History	47(1–2):29–35.









Béthoux,	O.,	 and	D.E.G.	 Briggs.	 2008.	How	Gerarus	 lost	 its	 head:	





Béthoux,	 O.,	 N.P.	 Kristensen,	 and	M.S.	 Engel.	 2008.	 Hennigian	
phylogenetic	systematics	and	the	‘groundplan’	vs.	‘post-groundplan’	






insect	 from	 the	 Breathitt	 Formation	 (middle	 Pennsylvanian,	




ailes	des	 insectes	 [2	volumes].	 Saint	Étienne,	France:	Théolier	 et	
Cie.	495	pp.,	+37	pls.
Burnham,	 L.	 1983.	 Studies	 on	Upper	Carboniferous	 insects.	 1.	 The	
Geraridae	(Order	Protorthoptera).	Psyche	90(1–2):1–57.








Carpenter,	 F.M.	 1938.	 Two	Carboniferous	 insects	 from	 the	 vicinity	

























Carpenter,	 F.M.	 1980.	 Studies	 on	North	American	Carboniferous	
insects.	6.	Upper	Carboniferous	insects	from	Pennsylvania.	Psyche	
87(1–2):107–119.
Carpenter,	 F.M.	 1983.	 Studies	 on	North	American	Carboniferous	






Carpenter,	 F.M.	 1992b.	 Studies	 on	North	American	Carboniferous	























Fleck,	 G.,	 G.	 Bechly,	 X.	Martínez-Delclòs,	 E.A.	 Jarzembowski,	 R.	






























Kukalová,	 J.	 1960.	 New	 Palaeodictyoptera	 of	 the	 Carboniferous	











Kukalová-Peck,	 J.	 1987.	New	Carboniferous	Diplura,	Monura,	 and	









structures,	pp.	 247–268,	 in	Fortey,	R.A.,	 and	R.H.	Thomas	 (eds.),	
Arthropod	Relationships.	London:	Chapman	and	Hall.	xii+383	pp.
Kukalová-Peck,	J.,	and	C.	Brauckmann.	1990.	Wing	folding	in	pterygote	
insects,	 and	 the	 oldest	Diaphanopterodea	 from	 the	 early	 Late	









Ancient	 Life	 and	Landscapes.	 Tuscaloosa:	Alabama	Geological	
Society.	123	pp.








from	 the	Verdigris	 Formation	 (Pennsylvanian)	 of	west	 central	
Missouri.	Journal	of	Paleontology	53(3):754–756.








‘Anisozygoptera’	 fossiles.	Phylogénie	 et	 classification	 (Odonata).	
Martinia,	Numéro	Hors-Série	3:	1–311.
Nel,	A.,	G.	Fleck,	R.	Garrouste,	G.	Gand,	J.	Lapeyrie,	S.M.	Bybee,	and	
J.	 Prokop.	 2009.	 Revision	 of	 Permo-Carboniferous	 griffenflies	
(Insecta:	Odonatoptera:	Meganisoptera)	based	upon	new	species	
and	 redescription	of	 selected	poorly	known	 taxa	 from	Eurasia.	
Palaeontographica,	Abteilung	A,	 Paläozoologie-Stratigraphie	
289(4–5):	89–121.
Nelson,	 C.R.,	 and	W.D.	 Tidwell.	 1987.	Brodioptera stricklani	 n.	 sp.	




















Prokop,	 J.,	 R.	 Smith,	 E.A.	 Jarzembowski,	 and	A.	Nel.	 2006.	New	






Pruvost,	P.	1919.	 Introduction	a	 l’étude	de	 terrain	houiller	du	Pas-de-
Calais:	La	 faune	 continentale	du	 terrain	houiller	du	Nord	de	 la	













wing	 venation	 based	 upon	 Early	 Carboniferous	 fossils	 from	





Scudder,	 S.H.	 1868b.	Descriptions	 of	 fossil	 insects,	 found	on	Mazon	
Creek,	a	near	Morris,	Grundy	Co.,	Ill.	Geological	Survey	of	Illinois	
3:566–572.

























Quicke	 (eds.),	History	 of	 Insects.	Dordrecht,	 The	Netherlands:	
Kluwer	Academic	Publishers.	xii+517	pp.
Wootton,	R.J.,	and	J.	Kukalová-Peck.	2000.	Flight	adaptations	in	Palaeozoic	
Palaeoptera	(Insecta).	Biological	Reviews	75:129–167.
PUBLICATIONS	OF	THE
NATURAL	HISTORY	MUSEUM,	THE	UNIVERSITY	OF	KANSAS
	 The	University	of	Kansas	Publications,	Museum	of	Natural	History,	beginning	
with	Volume	1	in	1946,	was	discontinued	with	Volume	20	in	1971.		Shorter	research	
papers	formerly	published	in	the	above	series	were	published	as	The	University	of	
Kansas	Natural	History	Museum	Occasional	Papers	until	Number	180	in	December	
1996.		The	Miscellaneous	Publications	of	The	University	of	Kansas	Natural	History	
Museum	began	with	Number	1	in	1946	and	ended	with	Number	68	in	February	1996.	
Monographs	of	The	University	of	Kansas	Natural	History	Museum	were	initiated	
in	1970	and	discontinued	with	Number	8	in	1992.		The	University	of	Kansas	Science	
Bulletin,	beginning	with	Volume	1	in	1902,	was	discontinued	with	Volume	55	in	
1996.		The	foregoing	publication	series	are	now	combined	in	a	new	series	entitled	
Scientific	Papers,	Natural	History	Museum,	The	University	of	Kansas,	begun	with	
Number	1	in	1997.		Special	Publications	began	in	1976	and	continue	as	an	outlet	
for	longer	contributions	and	are	available	by	purchase	only.		All	manuscripts	are	
subject	to	critical	review	by	intra-	and	extramural	specialists;	final	acceptance	is	at	
the	discretion	of	the	editor.
	 The	publication	is	printed	on	acid-free	paper.		Publications	are	composed	using	
Microsoft	Word®	and	Adobe	InDesign®	on	a	Macintosh	computer	and	are	digitally	
printed	through	Allen	Press,	Inc.,	Lawrence,	Kansas.	
	 Available	back	 issues	of	The	University	of	Kansas	Science	Bulletin	may	be	
purchased	from	the	Library	Sales	Section,	Retrieval	Services	Department,	The	Uni-
versity	of	Kansas	Libraries,	Lawrence,	Kansas	66045-2800,	USA.		Available	issues	of	
former	publication	series,	Scientific	Papers,	and	Special	Publications	of	the	Natural	
History	Museum	can	be	purchased	from	the	Office	of	Publications,	Natural	History	
Museum,	The	University	of	Kansas,	Lawrence,	Kansas	66045-2454,	USA.		Purchasing	
information	can	be	obtained	by	calling	(785)	864-4450,	fax	(785)	864-5335,	or	e-mail	
(kunhm@ukans.edu).		VISA	and	MasterCard	accepted;	include	expiration	date.
SeRieS ediToR:	Kirsten	Jensen
 
pRinTed By
allen pReSS, inc.
lawRence, kanSaS
